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aq Distinctive Equipment to 
modernize the laboratory 


Biological tests can be made much more ac- 
curately and conclusively when animals are 
kept in cages such as these. BUSSEY cages are 
designed for the very ultimate in cleanliness 
and ease of servicing, making for a far more 
sanitary and agreeable laboratory. 


There are several types of cages, each for a 
specific purpose, and one all-purpose model, 
illustrated above, designed for guinea pigs, 
hamsters, rat colonies, small rabbits and cats. 
The illustration below shows our top opening 
mice and rat cage also made in a front opening 
model for rats. Also available is a specially built 
cage for rabbits. 


Racks are designed for each type of cage and 
are constructed so that cages are suspend 
with dropping pans as separate units, an ex- 
clusive BUSSEY feature. At no time are animals 
in contact with their excreta, an important 
factor in controlled experiments. 


All cages and racks are of the very finest 
electric weided construction finished in special 
high temperature “Silicone” aluminum enamel 
resistant to strong cleansing and disinfecting 
solutions, and their beautiful streamlined ap- 
pearance will add much to any laboratory. 


We invite you to write us for literature and 
prices or if you have a special equipment 
problem our engineering department will be 
glad to cooperate with you without cost. 
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The Future of the Quantum Mechanical 
Theory of Chemical Binding 


Robert S. Mulliken, University of Chicago 


Not long after its inception in 1925-6, quantum me- 
chanics gave the first real qualitative and roughly quanti- 
tative explanation of the formation of molecules of the 
covalent type. In the period 1927-35 many of the most 
able theoretical physicists and chemical physicists ex- 
plored the possibilities of a really aceurate quantitative 
understanding of molecular forces and energies by the 
use of quantum mechanics. While the reliability of this 
theory as a basis for handling such problems was estab- 
lished without question, its practical application for ac- 
curate computations was found to be beset with mathe- 
matical complexities. As a result of this situation and 
of the wartime focusing of efforts on problems of nuclear 
energy and nuclear structure, the further development of 
this important and petentially very rich field has been 
grossly neglected, especially in this country. But in spite 
of the discouragements hitherto encountered in attempts 
at quantitative accuracy, the writer is optimistic as to 
the future possibilities for at least moderate success in 
this field; though probably only by a more patient, more 
systematic, and more comprehensive program of study 
than that of the pioneers, Some results which may be a 
step in the direction of such a program were outlined at 
the meeting. 


Detection and Measurement of the Size of 
Aerosol Particles in the Range below 
Tyndall Beam Detection 


Victor K. LaMer, Irwin B. Wilson, and Edward C. Y. Inn* 
Columbia University 


The intensity of the light scattered by a small aerosol) 
particle decreases as the inverse sixth power of the 
radius. Accordingly, the practical lower limit of detee- 
tion is about 0.03 » and of measurement by direct optical 
means is about 0.1 y. Aerosols of smaller (uniform) size 
are prepared by heating 99% H,SO, in the LaMer-Sin- 
clair homogeneous generator. No Tyndall beam can be 
detected. The particles are then grown by a faetor of 
2- to 10-fold in radius, corresponding to 8- to 1000-fold in 
Volume, or 64- to 10°-fold in light scattering power, by 
passage over a solution of H,SO, of known water content. 
Aqueous tension equilibrium is established promptly and 
the particle grows to a size fixed by the H,SO,-H,O com- 
Pos:tion of the master solution. 

* Navy contract ONR-271-16. 


The National Academy of Sciences: 
Abstracts of Papers Presented at the 1949 Annual Meeting 


The number and radii of the grown particles are then 
determined by the rapid optieal methods described previ- 
ously (see J. Colloid Sci.) ; the size of the original non- 
detectable particles is then easily caleulable from the 
known absorption of water vapor. 


Composition of Meteoritic Matter, Nuclear Shell 
Structure, and the Principle of Regularity 
and Continuity of Series 


William D. Harkins, University of Chicago 


In 1917 the following principle was introduced into 
nuclear science (W. D. Harkins, J. Am. chem. Soc. 39, 
856): the abundance of elements (nuclear species also— 
1921) is determined by their nuclear relations. Among 
these, nuclear stability is fundamentally important. How- 
ever, since in most nuclear reactions (aside from fission) 
at energies less than 50-100 Mev only neighboring atomic 
species are involved, the origin of nuclei and their growth 
by nuclear reactions determine what nuclei are formed. 

It was assumed that the very lightest atoms are 
formed from hydrogen (protons) but heavier atoms from 
neutrons. The first important relation to be discovered 
was predicted by a theory of the writer: in the meteorites 
elements of even atomic or proton number are much more 
abundant than those of odd number, and also each even 
element is more abundant than either of the two adjacent 
odd elements. 

An even more striking fact is that very few atoms are 
stable if N is odd, and none with both N and P odd, 
unless N = P. 


TABLE 1 
Abundance in atomic 
(Sees 
(N = neutrons ; P = protons) Earth’s ; 
Meteorites 
crust 
Class I N—even I’—even 874 95.4 
ClassII N—even P—odd 10.8 2.1 
Class III N—odd P—even 1.8 2.5 
Class IVa N—odd > P—odd 0.0 0.0 
bN—odd = P—odd 


(Heavy hydrogen, Li*®, and 


* Nitrogen, N™ (7 neutrons, 7 protons) is the only spectes 
of Class IV which is abundant (in the stars). 


The isotopic number ]=N-P. If the species of even 
mass (M=P+WN) are plotted as a funetion of P and / 
for meteorites, planets and stars, the species of even mass 
fall into continuous series, except for five blanks, with 
every odd P missing, but (1) each of these five undis- 
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covered species occurs adjacent to the end of a shell, 
where the abundance is high. 

_ In the series of odd mass there are-only seven undis- 
covered species, but (2) each-of these is ‘‘forbidden’’ 
by the principle that both of two adjacent isobars are 
not stable unless the difference in nuclear spins is very 
large. 

At present 167 stable atomic species of even and 108 
of odd mass, or 275 in all, are known. The principle of 
continuity alone indicates five additional species of even 
and cight of odd mass, but in each of these 13 cases either 
relation 1 or 2 above indicates a probable instability. 


Thus it is not improbable that all of the stable species 
are now known. 


Stars with Atmospheres of Glowing Hydrogen 
Paul W. Merrill 


Mount Wilson and Palomar Observatories , 


Stars whose outermost strata.are unusually active offer 
special inducements to astrophysical research. The first 
problem is to find them. The classical method has been 
to search for stars that vary in brightness. But this 
method does not cover the whole field because rapid 
motions and other interesting phenomena occur in certain 
stars that exhibit no appreciable variations in brightness. 
This is particularly true of hot stars with extensive at- 
mospheres containing glowing hydrogen. These atmos- 
pheres cannot be seen or photographed directly but may 
be detected by the bright hydrogen lines they add to the 
stellar spectrum. 

The Mount Wilson search for bright-line objects, be- 
gun in 1919, combined the advantages of objective-prism 
photography with the use of the red Ha line, the strong- 
est accessible line of hydrogen. Of the 1000 bright-line 
B-type stars now known about 800 have been discovered 
in the Mount Wilson survey. A number of these are of 
interest because of phenomenally rapid atmospheric mo- 
tions. In DM-27° 11944 an outflow of gas at the rate of 
300 km/sec has continued since 1921. In 48 Librae a 
mighty atmospheric oscillation. began in 1934; it*has a 
period of about nine years with‘heavy damping. In the 
shell star HD 193182, 40 hydrogen lines have been photo- 
graphed in the Balmer series. 

Two important related investigations have grown out 
of this program. One is the discovery by R. Minkowski 
of 200 planetary nebulae; the other, the discovery by 
A. H. Joy of 40 T Tauri stars near the edges of dark 
galactic clouds. 


Some Problems of the Evolution of Stars 


Otto Struve, Yerkes Observatory 


Shapley has shown that the W Ursae Majoris eclipsing 
binaries are more numerous. that all other eclipsing vari- 
ables taken together. These strange systems consist of 
two late-type stars, almost in contact, of about one solar 


mass and one-half solar mass, respectively, both slightly 
smaller than the sun. They are surrounded by a comm, 
gaseous envelope which is unsymmetrical in thickness and 
other physical properties, suggesting that the binary ig no 
a stable formation but that it may develop either in th, 
direction of forming ultimately a single star or of sepa. 
rating into a wider pair. Each binary system capri 
with it a large amount of angular momentum. Yet ther | 
are not now known any single stars with the require 
angular momentum which could be regarded as the paren 
stars or as the descendant stars of these binaries. The 
may have originated from early-type binaries of the king 
of 6 Lyrae or U Cephei through prominence action jy 
their advancing hemispheres, resulting in the produetioy 
of gascous streams. These streams not only carry of 
mass at a rate of not less than 10% x sun’s mass per yey 
but they also carry off angular momentum in a manne 
that is not altogether different from the mechanism sug. 
gested in 1947 by v. Weizsaecker. If this process of eyo. 
lution should continue then the common gaseous envelope 
of a W Ursae Majoris system may be identified with the 
v. Weizsaecker nebula giving rise to the beginning of , 
planetary system and thus the slow rotation of the result. 
ing single stars can be explained. 


Values as a Subject of Natural Science Inquiry 


A. L. Kroeber, Columbia University 


‘«Human values’’ are defined as human products form: 
ing part of human culture and hence as fully natural 
phenomena, subject to study by the methods of natural 
science. Any extranatural or supernatural properties 
sometimes ascribed to values may therefore be ignored 
De facto, anthropologists and others have actually often 
dealt with value from a genuinely scientific attitude, 
though not always aware of the fact. The importance 
of values is in their organization and integration of cul 
ture. This function is more readily discerned than the 
specific causes which produce values. 


Forecasting Features of Washington Weather 


C. G. Abbot, Smithsonian Institution 


Author publishes annually ‘‘preferred’’ dates for pre 
cipitation at Washington based on the rotation period of 
the sun. For 15 consecutive years the average daily prt 
cipitation on ‘‘preferred’’ dates has been above that for 
all others. The 15-year average ratio is 1.46, the expected 
ratio 1.42. 

In January 1948 author deposited a sealed list of % 
dates in 1948 which he predicted would be near dates of 
minimum temperature at Washington. He predicted tha! 
between these pairs of dates would lie others averaging 
for the year 7.1° F higher. The director of the Astro 


physical Observatory opened the package January 19, 
1949, and certifies that on 48 out of 55 cases aco 
days did thus intervene. Their average excess was 6.96, 
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as against 7.1° predicted. The prediction is based on a 
5.6450-day regular period in solar variation. Author 
aims this solar influence nearly completely accounts for 
the short interval fluctuation of temperature in weather. 
He believes similar predictions would succeed anywhere. 


Structure and Dynamics of the Thunderstorm 


Horace R. Byers, University of Chicago 


From the extensive and detailed data obtained by the 
Thunderstorm Project in Florida and Ohio, a model of a 
thunderstorm has been established. There are several 
more or less independent convective systems of ‘‘cells’’ 
which make up the thunderstorm. Each cell goes through 
a life eyele represented by three fairly distinct stages— 
the cumulus stage, the mature stage, and the dissipating 
stage. 

In the cumulus stage the cell is formed from an updraft 
of air which, as in the other stages, ‘‘entrains’’ air from 
the environment. In this stage no rain has yet reached 
the ground. In the mature stage, rain is occurring and 
a large part of the cell consists of a downdraft which 
coincides with the rain area. The updraft continues in 
a portion of the cell. In the dissipating stage downward 
motion predominates. 

In a study of the thermodynamics involved in these cir- 
culations it is shown that the entrainment of environ- 
ment air into the cells has important effects. The sig- 
nificance of falling rain in starting the downdraft is 
shown. The downdraft consists of cold air that reaches 
the ground and spreads out over the surface of the earth, 
producing marked changes in the wind, temperature, and 
The thunderstorm derives energy from the 
downdraft as well as from the updraft. 


The Panama Land Bridge 
W. P. Woodring, U. S. Geological Survey 


The Panama land bridge is more fantastic in outline 
than many land bridges that have foundations no more 
secure than the imagination of paleogeographers and 
zoogeographers. Inasmuch as it still is a bridge in being 
and ample evidence indicates that it has been in con- 
timuous operation sinee late Tertiary time, its record may 
serve as a test for the performance of hypothetical 
bridges. Unlike many hypothetical bridges, it was not 
narrowly selective to potential users—indeed, it was less 
selective than it now is—and it accommodated two-way 
traffic, as every genuine bridge should, although the south- 
bound lane was more crowded than the northbound. Ac- 
cording to vertebrate paleontologists familiar with the 
Tertiary land mammals of North and South America, the 
Panama bridge was completed and open to traffic imme- 
diately after the end of middle Pliocene time, about 5 
million years ago. The first North American migrants, 
however, reached South America in the late Miocene or 
early Pliocene, and the earliest South American invaders 


reached North America in the middle Pliocene. These 
first arrivals in both continents were small animals and 
presumably reached their destination by using still sepa- 
rated spans and completed piers as stepping stones. 

A land bridge is also a sea barrier, and erection of the 
Panama bridge evidently had a profound effect on marine 
animals in the Caribbean Sea. Sweeping extinction of 
scores of genera, which may be designated paciphiles, as 
they are still living in the Pacifie Ocean and probably 
had their origin there, took place in the Caribbean Sea 
during and immediately following early Pliocene time. 
On the contrary, very few caribphiles became extinct in 
the eastern Pacific Ocean, possibly because the ancestral 
eastern Pacific Ocean was a much larger body of water 
than the ancestral Caribbean Sea, and therefore was not 
so greatly affected by disruption of long-established cir- 
culation of ocean water masses through Central American 
seaways. 


The Principles of Generalized Harmonic 
Analysis Applied to Ocean Wave Data 


H. R. Seiwell, Woods Hole Oceanographic Instituiton 
(Introduced by John A. Fleming) 


A fundamental problem of sea surface wave research 
is the reduction of the wave patterns (variations of wave 
height with time) to their basic physical characteristics. 

The periodogram analyses of ocean wave records have 
resulted in claims of bewildering combinations of fre- 
It is suggested that 
usual methods of periodogram analyses are inadequate 
for this purpose in that they do not reveal the physical 


quencies making up single patterns. 


characteristies of the situation. 


Consideration of the relationship between the wave 
spectrum and its autocorrelation function, from the 
viewpoint of generalized harmonie analysis, provides a 
more realistic and simplified approach to the evaluation 
This method, new to oceanographic 
analyses, describes the physical properties of the data, 
and may be employed in discovering their physical causes. 
The autocorrelation function gives all the information 
that ean be obtained from an ordinary periodogram anal- 


of ocean wave data. 


ysis and such additional information as obtained by the 


power of all frequencies considered continuously. 


Analyses of more than 30 ocean wave records scattered 


over the North Atlantic have revealed that in every case 


the wave pattern was reduced to a cyclical component on 


which were superimposed damped oscillatory and random 


components. 


Periods and amplitudes are readily com- 


puted which, together with varying relationships between 
the components, characterize the physical properties of 


the wave patterns. 


The geophysical interpretation of results is that in sea 
surface roughness patterns the cyclical component is pre- 
dictable, and appears to be generated by the influence of 
a dominating oceanic meteorological situation over the 


ocean. 


The oscillatory and random components result 
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from the effects of local winds and other local disturb- 
ances tending to change basic ocean wave pattern. 


Earthquakes and Rock Creep 


Hugo Benioff, Seismological Laboratory, 
California Institute of Technology 
(Introduced by Beno Gutenberg ) 


A method, based upon the modified instrumental mag- 
nitude seale of Gutenberg and Richter, is developed for 
determining the elastic rebound strain inerements asso- 
ciated with earthquakes of a particular fault system. It 
is shown that a graph of the accumulated increments 
plotted against time for a given sequence of aftershocks 
or earthquakes represents the creep behavior of the fault 
rock. 

Application of this method to the study of a number 
of aftershock sequences indicates that aftershocks are pro- 
duced by the elastic afterworking or creep recovery of 
the strained fault rock. In some sequences the recovery 
assumes a dual form in which the first phase represents 
compressional afterworking and the second phase shear 
afterworking. Applied to earthquake sequences, the 
method provides a new means of observing tectonic proc- 
esses in action. Movements corresponding to constant 
fiow, exponentially increasing flow, and strain hardening 
creep are observed in different sequences and at all seismic 
focal depths. Evidence is offered to show that the South 
American and Tonga deep sequences represent single 
mechanical fault structures with linear dimensions of 
4500 km and 2500 km respectively, and that the oceanic 
deeps associated with these structures are surface expres- 
sions of these great faults. 


Early Tertiary Ecotones in Western 
North America 


Ralph W. Chaney, University of California 


The fossil plant record gives little support for the idea 
that climates have been uniform across many degrees of 
latitude in past ages. Far from being cosmopolitan, the 
floras of the Tertiary period show marked zoning; in 
western North America there was temperate vegetation 
in Alaska during the early part of the period, and sub- 
tropical forests occupied middle latitudes as far north 
as Washington and Wyoming. Between these zones there 
developed ecotones containing some of the more hardy 
southern plants, and many trees typical of higher lati- 
tudes. The dominant conifer was Metasequoia, a decid- 
uous redwood once widely distributed over the northern 
hemisphere, and now known to live only in central China. 
The modern Metasequoia forest stands in ecotonal rela- 
tionship to the subtropical forest of the lowlands in which 
broad-leafed evergreens predominate, and to the temper- 
ate forest of the uplands in which broad-leafed deciduous 
trees are most common. The survival of this mixed for- 


est, whose observed members include most of thi. genera 
associated with Metasequoia tens of millions of Y “Ars ago 
represents an outstanding case of continuity, ind pro. 
vides an accurate basis for reconstructing Tertiary gp. 
vironments over wide areas in ages past. 


The Spherical Sections of a General Surface 


Edward Kasner, Columbia University 


The plane sections of a surface S form a triply infinite 
family of curves. The spherical sections form a quad. 
ruply infinite family. When these curves are mapped on 
a plane, the differential equation is of the fundamenta| 
type 

yllll= By +C€C 

which occurs in many dynamical problems and in the 
calculus of variations. The infinity of curves passing 
through a given point in a given direction have the prop- 
erty that the centers of the osculating conics themselves 
lie on a conic. The spherical curves of S may be re. 
garded as another analogue of circles (in contrast to the 
standard definitions of Gauss and Minding). 

All fields of force whose trajectories are plane curves 
were found by Halphen. The analogous problem for 
spherical trajectories is solved in the present paper. 


Homotopy Groups of Certain Algebraic Systems 


Paul A. Smith, Columbia University 


Let Y be a groupoid in which there is singled out a 
subset Z of elements satisfying certain conditions. We 
define certain groups p»(Y, Z) determined by Y and Z. 
The groups p, and p, ean be identified as first and second 
homotopy groups when the elements of Y and Z are suit- 
ably interpreted. Other interpretations lead to new re- 
sults in the theory of abstract local groups and their 
extensions. In this direction we are led for example to 
a new proof of the existence of Lie groups in the large. 


Production of Mesons by X-Rays 


Edwin M. McMillan and Jack M. Peterson 
University of California 


The first experimental program to be undertaken with 
the Berkeley synchrotron is a study of meson production. 
The emergent beam of 335-Mev X-rays passes through a 
stack of nuclear plates (Ilford F-3), or through a slab of 
matter in the vicinity of such plates; then meson tracks 
in the emulsion are sought by microscopic examination. 
The results prove conclusively that mesons are produced, 
and that they are not the result of secondary heavy par 
ticles and most probably not the result of secondary elec: 
trons. A very rough estimate of the cross section for 
meson production by X-rays in glass is 3 x 10-30 em? per 
nucleon. The number of quanta is here defined as the 
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Zeners total X-ray energy divided by the peak quantum energy. with a Faraday disk. This is a conducting disk rotating 
r8 ago, since only mesons with energies below about 20 Mev will in a magnetie field parallel to its axis. By means of slid- 
1 pro. stop in the stack of plates and be counted, the actual ing contacts near the axis and at the rim, the induced 
ry en. erogs section may be considerably larger. electromotive force can be observed. 
Out of a total of 145 tracks recorded, 91 end in stars. To investigate the induction in a superconductor, a 
jssuming that three quarters of all negative ~ mesons Faraday disk was built of lead, in the form of a flat- 
2 produce stars, and that every positive 7 meson is accom- tened spheroid. It was mounted to be operated in a 
panied by a My this leads to a ratio negative x/positive cryostat and the induced electromotive force was observed 
14-10. The actual 7—-p decay is not always discernible on above and below the transition temperature of the lead. 
-hese rather insensitive plates; only five cases have been It might be expected that no electromotive force would 
afinite wen, The statistics given above include mesons from be produced below the transition temperature. In the 
quad. hoth glass and carbon, and in both cases the excess of first place a potential difference is not expeeted to exist 
ed on negatives is apparent. across a supereondustor. More convineing still is the 
rental This work was done under the auspices of the Atomie fact that the magnetic flux does not pass through the 
Energy Commission. superconductor, but is foreed to go around the disk. 
Nevertheless the experiment showed almost no difference 
n the Neutron-Proton Interaction between the electromotive forces above and below the 
sing transition temperature. The small observed difference 
prop: 4. A. Broyles and M. H. Hull can easily be attributed to the experimental arrangement. 
selves Although this result is somewhat surprising, it is con- 
So Yale University* sistent with observations reported by K. Onnes in 1924, 
0 the (Introduced by Gregory Breit) which showed that a persistent current in a lead sphere 
could not be rotated into a different plane by means of 
urves The work of Rarita and Sehwinger, while successful in 4 magnetic field. 
1 for accounting for the experimental value of the quadrupole 


moment of the deuteron, reduces the central field part 
of the potential by roughly 30 percent and implies a 


Lorentz-Type Transformations as Derived from 
Performable Rod and Clock Operations 


thorough revision of the nuclear binding energy caleu- 
” lations of Wigner, Feenberg, and others. In view of the 
probability from Breit’s relativistic arguments that at 
least part of the tensor interaction does not have the 
same location in space as the central force, and the pos- 


Herbert E. Ives, Upper Montclair, New Jersey 


The Lorentz transformations are mathematical formu- 
lae calculated to leave the electromagnetic equations un- 


jut a sibility noticed by Breit of obtaining closed solutions by Ta: 
We confining the tensor potential to an infinitely thin spheri- ‘local time?? fi 
d 2. eal shell, the problem was reinvestigated. It was found ti f t hi it wie 
cond that the quadrupole moment can be accounted for by 
sats. * stein, while emphasizing the importance of performable 
placing the shell beyond r, =7 ¢2/me? from the center of operations, nevertheless bases his development on a def- 
foree and that for r. —1.5 e2/mc2 the central field need ti hi h hat th a ti 
their be decreased by only about 2 percent. The triplet cross ng rag 65 
e to section at zero energy changes from 4.40 to 4.46 barns as eration (th 
irge. r, changes from 1 to 1.5 (e?/me*) while the central field d of locity of 
square well range is r= e2/me2 and from 3.95 to 3.62 t 
barns for r= e2/2 me2. These effects are small and there is 
remains the possibility of leaving the central field rela- problem if Einstein’s definition is to be replaced by a 
tively unaffected by the addition of the tensor force. physical operation. 
This work is related and is in general agreement with The problem is solved by using a ‘‘setting clock’? which 
that of Guindon but deals with more pronounced effects. is moved at an observed velocity to the distant point, the 
with ‘‘time’’ being determined by the setting clock itself. 
jon. Electromagnetic Induction in a Superconductor What the setting clock reading will be is derived from 
ha the contractions of length and clock rate as postulated 
) of W. V. Houston and C. F. Squire, The Rice Institute by Fitzgerald and Larmor, and, in the ease of clock rate, 
icks established by experiments on canal rays. The resulting 
ion. No completely satisfactory atomic theory of supereon- transformations contain terms involving the observed set- 
eed, ductivity has been devised and it is important to investi- ting clock velocity. The velocity of light, as measured 
yar gate the phenomenon in various ways to be sure that by signals sent in one direction, is not, as by Einstein’s 


definition, the same as for out and back signals, but is 


lee- even its macroscopic description is correct. 
a function of the setting clock velocity. When the setting 


for The law of electromagnetic induetion can be illustrated 
per * Assisted by joint program of the Office of Naval Research clock velocity is negligibly small the relations become the 
the and the Atomie Energy Commission. original Lorentz transformations. 
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Duration of Phosphorescence of Metal 
Organic Complexes 


S. I. Weissman and Philip H. Yuster 
Washington University 
(Introduced by Arthur H. Compton) 


The coordination compounds of dibenzoyl methane with 
various metal ions exhibit photoluminescence of long du- 
ration. Although the spectral nature of this luminescence 
is almost independent of the metal ion, its duration is 
markedly dependent on the nature of the ion. The ex- 
perimental observations are interpreted through G. N. 
Lewis’s identification of phosphorescence as a transition 
between states containing different numbers of unpaired 
electrons. The probability of such a transition is sensi- 
tive to small departures from perfect pairing or from 
complete unpairing of electrons in the various states of 
a molecule. These departures result from spin-orbit inter- 
action, i.e., interactions of electronic spins which are de- 
pendent on the positions of electrons. 

Such interactions in the series of compounds here dis- 
cussed arise from the motion of the electrons of the or- 
ganic complexing agent through the electric fields of the 
nuclei of the metal ions, and from motion of the electrons 
in the inhomogeneous magnetic fields of paramagnetic 
ions. The effect of an inhomogeneous magnetic field is 
demonstrated by a fiftyfold decrease in duration of the 
phosphorescence of the complex with the paramagnetic 
gadolinium ion over the duration of the phosphorescence 
of the complex with the chemically similar but nonmag- 
netie lutecium ion. The effect of nuclear charge is shown 
by a tenfold decrease in duration of the phosphorescence 
of the lanthanum (Z=57) compound over the aluminum 
(Z=13) compound. 

The results indicate that small departures from perfect 
pairing and unpairing of electrons in organic molecules, 
although they produce only insignificant effects on the 
energies of the molecules, are decisive in determining 
rates of certain photoprocesses. 


A New Method for Measuring the Limiting 
Negative Pressure in Liquids 


Lyman J. Briggs, National Bureau of Standards 


In this method the liquid under examination is held in 
a capillary tube open at both ends. About one centimeter 
from each end the tube is bent back wpon itself through 
an angle of 140° to form a Z. The tube is cemented 
symmetrically to a horizontal spinner mounted on the 
upper end of the vertical shaft of a high speed motor. 
It spins in its Z-plane with its center intersecting the pro- 
jected spin axis. Consequently the liquid column at this 
point is visible even at high angular speeds. The break- 
ing of the column is signalized by a marked change in 
the refraction of the tube. 
In the centrifugal field, one half of the liquid column 


is pulling against the other. The maximum stregg jg at 
the center. The effective length of either half is the qj, 
tance from the spin axis to the meniscus in the bent leg 
of the tube. If these distances are not equal when the 
motor starts, one meniscus immediately retreats and 4}, 
other advances until equilibrium is restored. 

The open-ended tube possesses the great advantage ¢; 
being easy to clean and fill. Scrupulous cleanliness j, 
necessary in measuring negative pressure. To facilitat, 
filling, the open ends project slightly beyond the side of 
the supporting spinner. Use of a capillary tube also yp. 
duces to a minimum the solid surface in contact with the 
liquid and reduces the effect of vibration. Measurement; 
are made under an absolute pressure of 3 or 4 em Hg, 

Preliminary measurements indicate that the limiting 
negative pressure of water as determined by this method 
is 223 +5 negative atmospheres at 27° C. This is equiva. 
lent to a vertical column of water 7400 ft high hanging 
from the closed top of the tube which contains it. 


Thermoluminescence as a Research Tool 


Farrington Daniels, Charles A. Boyd, and 
Donald F. Saunders 


University of Wisconsin 


Light may be emitted when a crystal is exposed to 
X-rays and heated gradually. Its intensity increases and 
decreases, giving peaks in an intensity-temperature curve, 
which correspond to different activation energies for 
trapped electrons. The characteristic curves can be used 
in studying the nature of the erystal and its previous 
history, its chemical impurities, its physical imperfee. 
tions, and the kineties of the release of stored energy. 
They are helpful also in comparing erystalline material 
from different sources, in correlating lattice distortions 
produced by mixtures as in the case of NaCl and Nabr, 
and possibly in evaluating the expected behavior of heter. 
ogeneous catalysts. 

Many igneous rocks, limestones, and other minerals ex- 
hibit thermoluminescence due to radioactivity from traces 
of uranium or thorium. Even less than one part per 
million, with an accumulative effect over millions of 
years, may give a more sensitive test for radioactivity 
than a Geiger-Mueller counter. After being once heated 
the minerals lose their thermoluminescence, but brief ex- 
posure to X-rays restores this property. Uranium con 
tent, age, impurities, and imperfections are some of the 
factors in the thermoluminescence which are now being 
studied. 

Some of the energy of radioactivity in rocks is dissi- 
pated as heat and carried away by conduction, but part 
ean be stored as potential energy of displaced electrons 
(and atoms). After the latent traps are filled the tem 
perature rises and the stored, potential energy can be 
released quickly in a manner similar to that observed in 
thermoluminescence. This hypothesis of rhythmic heating 
may have implications in geology. 
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The New Particles of Matter 
Carl D. Anderson, California Institute of Technology 


Some of the properties of the elementary particles of 
matter were discussed briefly, with emphasis on the re- 
sults of reeent studies of mesons. Reference was made 
to the phenomena concerned with the production and an- 
nihilation of » and x mesons. The results of recent ex- 
periments in cosmic rays which show that the » meson 
disintegrates into an electron and two neutrinos were 
presented. The bearing that these results have on the 


| mass and spin of the » meson was discussed. 


The Study of an Iodide-Iodine Complex by Means 
of the Electromotive Force Centrifuge 


Duncan A. MacInnes 
Rockefeller Institute for Medical Research 


B. Roger Ray, University of Illinois 


The potential Z of a galvanic cell consisting of two 
iodide-iodine electrodes at different radii in a centrifugal 
field was measured at a series of rates of rotation n. It 
was found that, when disturbing influences were elimi- 
nated, the ratio E/n2 was accurately constant in each ex- 
periment. A series of determinations were made in which 
the solution in the cell was potassium iodide with varying 
proportions of iodine. The results indicated that the 
usual equation relating the potential Z to the trans- 
ference number, the radii, the molecular weights, ete., is 
correct only in the limit of zero concentration of iodine. 
For finite concentrations of iodine the equation must be 
modified to inelude the effect of an iodide-iodine complex 
on the mechanism of the cell. The measurements are in 
complete quantitative accord with a complex of the com- 
position I,-. The results also yield values of the trans- 
ference number of potassium iodide in close agreement 
with determinations by the moving boundary method. 


Individual Metabolic Patterns, Alcoholism; 
Genetotrophic Diseases 


Roger J. Williams, L. Joe Berry, and Ernest Beerstecher, Jr. 
University of Texas 


Distinetive metabolic patterns in individuals are prob- 
ably due to commonplace partial genetic blocks which 
give rise to augmented requirements for specific nutrients 
and henee to altered metabolisms. 

Rats and mice with diverse genetic backgrounds exhibit 
individual responses with respect to alcohol consumption. 
Some abstain indefinitely, some consume moderately, some 
are irregular, others steady.. Some animals consume rela- 
tively heavily beginning the first day, others do so only 
after several weeks. These responses are genetically con- 
trolled; animals with the same genetie background ex- 
hibit uniform responses. 


Aleoholie consumption in all these animals can be 
raised ultimately to a high level or reduced to nearly 
zero, depending on whether or not their nutritional needs 
are completely met. The alcoholic consumption of cer- 
tain strains of animals and certain individual specimens 
is relatively difficult to reduce. Clear evidence is pre- 
sented that diverse deficiencies in different animals are 
responsible for the creation of an appetite for aleohol. 

These findings suggest the broader concept of geneto- 
trophic (geneto= genetic; trophic =nutritional) diseases 
of which alcoholism is thought to be one. On the basis 
of genetic variations one individual may suffer from nu- 
tritional disease on a diet wholly satisfactory for others. 
The possibility that genetotrophie factors are operative 
in numerous diseases of obscure etiology, e.g., allergies, 
mental diseases, cardiovascular diseases, arthritis, mul- 
tiple sclerosis, drug addiction, and even cancer, requires 
exploration. 

Psychological and social influences doubtless play a 
role in alcoholism and in ‘‘mental diseases’’ generally, 
but an investigation of biochemical factors demands far 
more emphasis than it has received. 


On the Central Zone of the Human Fovea 


Walter R. Miles 
Yale University School of Medicine 


An observer’s attention may be directed to perceptual 
material presented at any part of the visual field. But it 
is relatively easier to pay attention to central rather than 
to. far peripheral areas. Our usual experience seems to 
indicate radiating gradients of decreasing psychological 
clearness extending from the point of fixation in all diree- 
tions on the visual plane. Under optimal illumination we 
see best, quickest, and with most satisfaction visual 
images formed on the fovea immediately around the point 
of fixation. Our eyes are highly mobile and ordinarily 
turn appropriately to bring interesting visual material 
into ‘‘full gaze’’ on the fovea. The receptor elements 
(cones) in this region are highly sensitive to fine detail 
and color, and the region is spoken of as the ‘‘rod-free’’ 
area. The over-all diameter of this nearly circular spot, 
the fovea, is commonly given as from 3° to 5°. 

Concentric zonation within the fovea itself may be 
demonstrated and plotted by the use of special filters and 
a technique which we have previously reported. In 
normal eyes it is characteristic to find a central dise area 
about 30’ in diameter which in certain ways seems fune- 
tionally distinct from immediately surrounding areas. In 
our experimental findings the subject’s fixation point al- 
ways falls within this disc, which comprises a relatively 
small population of elongated cones. Usually fixation 
falls very close to the center of the foveal dise. Results 
are reported on the location and variation of the positions 
of the fixation points for pairs of eyes in a sample adult 
population, and on the relation of positive seotoma to 
fixation position. Implications of fixation of the line of 
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regard near the center of a ‘‘favored’’ group of spe- 
cialized optic nerve endings are suggested. 


The Cortical Correlate of Pattern Vision 


Wolfgang Kohler and Richard Held 
Swarthmore College 


During recent years, the question has arisen whether 
the activities of the human brain are throughout of the 
same kind as the events which are known to occur in 
peripheral parts of the nervous system, namely, nerve 
impulses. Both psychological and physiological evidence 
has been accumulating according to which functional in- 
terrelations in the brain are partly mediated by a con- 
tinuous field action. Moreover, from the investigation of 
certain facts in visual perception it has been inferred 
that this field action consists of direct currents which 
spread through the brain as a continuum. This thesis 
has been subjected to direct physiological tests by the 
authors, and has been found to be correct. The currents 
ean be registered from the intact heads of human sub- 
jects. The behavior of the currents agrees with available 
knowledge about the anatomy of the visual cortex and 
with predictions from biophysical theory. Rival interpre- 
tations of the results have so far been refuted. The 
authors do not suggest that their observations are at odds 
with more familiar facts in neurophysiology. On the con- 
trary, they are convinced that the new facts are directly 
related to the arrival of nerve impulses in the brain. 
They point out, however, that psychological experience 
and cortical events are likely to be much more sensibly 
connected if brain action is mainly a matter of field 
physics than they would be if brain action consisted only 
of nerve impulses. 


The Developmental Aspect of Child Vision 


Arnold Gesell, Yale University 


Under a cooperative program of research over a period 
of 10 years, the Yale Clinic of Child Development has 
made periodic studies of the visual functions of normal 
infants and children of preschool and school age. These 


studies are concerned with the progressive organization 


of visual functions in their relationship to the action sys- 
tem of the growing child at a score of age levels. Five 
functional fields have been explored in a preliminary 
manner: 1) eye-hand coordination; 2) postural orienta- 
tion; 3) fixation; 4) projection; 5) retinal reactions. 
The data were gathered by means of developmental ex- 
aminations of behavior patterns; naturalistic observation 
of spontaneous and adaptive behavior at home, school, 
and guidance nursery; graded tests of visual skills; op- 
tometric tests; and examinations by streak retinoscope 
(without cycloplegia). 

The retinoseopie findings in conjunction with other 
findings indicate that the visual mechanism is in a some- 


what labile condition, both dynamically and dev clopmey, 
tally. Superimposed upon a basie delimiting refracting 
state there is a margin of adaptability which js mani. 
fested in the brightness, the motion, the direction, ang 
the speed of the retinal reflex. Developmental stages ean 
be differentiated according to the child’s visual manipy, 
lation of space. 

The visual system and the unitary action system proy, 
to be intimately and reciprocally related. The child ge 
with his total makeup. Acuity is only one aspect of ti, 
economy of vision. From the standpoint of a develop. 
mental opties, visual functions can be interpreted jy 
terms of their dynamic relation to the maturity and Op 
erations of the basic action system. This has implication 
for visual hygiene. Eye care involves child care. 


Audition—A Physiological Survey 


Hallowell Davis 


Central Institute for the Deaf, St. Louis, Missouri 


An important trend in the study of audition is th 
coordination of many points of view, from engineering 
through biophysics and physiology to psychology. In 
creasing attention is being directed to the problem of 
transmission of information. This orientation yields : 
common frame of reference. 

The physical action of the ear as an analyzer of souni 
is now fairly well understood, and the place principle 
of pitch perception is generally accepted with minor 
reservations. In the nervous system the all-or-none prin 
ciple of nerve action defines the physiological code 0! 
transmission, i.e., a dot-dot-dot system of signals at van 
ous rates over thousands of parallel conductors. The gay 
between nerve impulses and consciousness, however, is «! 
wide as ever. 

An unsolved problem in the biophysics of audition is 
the mechanism of excitation of nerve impulses in tli 
sense organ. The attractive theory of electrical stimula 
tion by the aural microphonic (an electrical effect gev 
erated in the sense organ by sound) requires addition: 
hypotheses to reconcile it with some of our recent obser 
vations. In neurophysiology also special hypotheses ar 
required to explain the great ability of the ear to dis 
criminate differences in the pitch and also in the loudness 
of sounds. A possible explanation may be that subsys 
tems of nerve fibers and perhaps sensory cells as wel 
may be specialized separately for sueh discriminations 
The more refined discriminations of pitch and intensity 
require more time than simple detection of a signa. 
This suggests more complicated interactions between ner 
vous pathways within the nervous system. The kind 0° 
specialization that we suggest seems particularly pro! 
able for the fine discrimination of time differences b 
tween similar signals reaching the two ears. It is 0 
these small time differences that much of our ability 
identify the direction of the source of sounds depends 
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The Effect of Protein Depletion on Acquired 
Immunity in Trichinosis 


William H. Taliaferro, Robert L. Woolridge, and 
Earl P. Benditt 


University of Chicago 


Prolonged protein depletion in rats has been shown to 
lower immunity to trichinosis acquired on adequate diets. 
The two antibodies described by Oliver-Gonziélez as being 
active against adult Worms in the intestine and larvae 
in the muscles were differentially affected. A low protein 
diet for seven days prior to and continued during infec- 
tion reduced the antilarval antibody but not the antiadult 
antibody. A similar low protein diet started 33 or more 
days before infection reduced both antibodies, and the 
adults were not expelled from the intestine as effectively. 
This differential action on the antibodies by the seven- 
day preliminary depletion can be correlated with the fact 
that adults liberate antigen before protein depletion is 
marked, whereas larvae liberate antigen later, after pro- 
tein depletion has become pronounced. 

Histological studies indicated that trichinosis resulted 
in a marked hyperplasia of the spleen and mesenteric 
lymph nodes which was less marked in the animals de- 
pleted 10 weeks prior to and during infection. The worm 
larvae in depleted as contrasted with the adequately fed 
animals were associated with smaller mononuclear ac- 
cumulations and fewer eosinophils on the average. These 
differences in inflammatory response are probably due to 
the lower antibody response in the depleted animals. 


The State in Nature of the Active Principle in 
Pernicious Anemia * of Catalase, and 
of Other Components of Liver} 


Edwin J. Cohn, Douglas M. Surgenor, Richard W. Greene, 
Margaret Hunter, F. W. Kahnt, and otherst 


Harvard Medical School 


The outstanding result of our study of the components 
of blood was the observation that few of the nonprotein 
constituents were free, and many were in very specific 
if more or less labile combination with one or another 
plasma protein. This suggested that nonprotein, and 
many protein, constituents exist in tissues in combination 
with proteins. 

Nitrogenous constituents of the body have generally 
been extracted by procedures which allowed chemical or 
enzymatic dissociation of natural complexes and have 

* Clinical assay has been carried out with the collaboration 
of 4 committee of the Hematology Study Section, National 
Institutes of Health, Bethesda. 

* Large seale fractionation of liver has been carried out 
with the collaboration of Drs. Jules D. Porsche and James 


B. Lesh of the Armour Laboratories, Chicago. 


{Including Bo Norberg, Sweden, in 1946-47: Gustave 


Derouaux, Belgium, and Hans Nitschmann, Switzerland. in 
1947-48. 


been investigated following protein denaturation. The 
fractionation and crystallization of proteins in aleohol- 
water mixtures at subzero temperatures have yielded a 
series of plasma components more nearly in the state in 
which they exist in nature. 

In liver, an organ with many components in equilib- 
rium with plasma, the active principle effective in per- 
nicious anemia has been extracted and reprecipitated in 
combination with a protein fraction. Catalase has been 
separated in another fraction in combination with another 
protein from which it is readily split and crystallized as 
the free protein. Still other fractions contain the desoxy- 
and ribonucleoproteins and the various enzymes of liver. 

These investigations open the way for the study of the 
histological locus of the component in the tissue and of 
the mechanism of release from the tissue. 


Sickle Cell Anemia, a Molecular Disease 


Linus Pauling, Harvey A. Itano, S. J. Singer, and 
Ibert C. Wells 


California Institute of Technology 


The nature of the phenomenon of sickling of erythro- 
cytes in sickle cell anemia suggests that this disease in- 
volves a pathological state of the hemoglobin molecule. 
The electrophoretic behavior of hemoglobin from indi- 
viduals with sickle cell anemia and from normal individ- 
uals has been studied with tne Tiselius apparatus. Both 
ferrohemoglobin and carbonmonoxyhemoglobin from 
sickle cell blood and from normal blood were studied 
in phosphate buffers of 0.01 ionic strength at pH values 
of 5.7, 7.0, and 8.0. A significant difference was found 
between the electrophoretic mobilities of hemoglobin de- 
rived from sickle cell blood and from normal blood. The 
curves of mobility against pH are roughly parallel, the 
iso-electrie point of normal hemoglobin being lower than 
that of sickle cell hemoglobin for each compound. At 
pHi 7.0 sickle cell carbonmonoxyhemoglobin moves as a 
positive ion while normal carbonmonoxyhemoglobin moves 
as a negative ion. 
observed difference in mobility is that there is a differ- 
ence in the number of acidie or basic groups in the two 


hemoglobins, amounting to three or four such greups per 
The existence of this difference in the nature 


molecule. 
of the hemoglobin suggests that the disease itself is a 
molecular disease, and that the change in shape of the 
erythrocytes leading to its symptoms is the result of the 
difference in the properties of the molecules. A possible 
mechanism for this phenomenon is proposed. 


Enzymatic Studies of Cellular Organization 


Berwind P. Kaufmann 
Carnegie Institution of Washington 
(Introduced by M. Demerec) 


In an approach to problems of the nature and speci- 
ficity of aetion of genes in higher organisms, cytochemical 


The most plausible explanation for the 
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methods, utilizing carefully purified enzymes in combina- 
tion with various staining procedures, were developed to 
determine the distribution and interrelations of nucleic 
acids and proteins in dividing cells of a series of plants 
and animals. Patterns of distribution were determined 
by exposing smears or sections of tissues, preserved in a 
variety of fixatives, to the selective action of purified 
enzymes—such as ribonuelease, desoxyribonuclease, and 
pepsin—that degrade specific materials without disrupt- 
ing visible structural continuity. Patterns of association 
between nucleic acids and proteins were revealed by suc- 
cessive treatments with different enzymes, or enzymes and 
chemicals. Thus experiments using ribonuclease, pepsin, 
and trichloracetic acid independently and in combination 
revealed that much of the ribonucleic acid in fixed cells 
exists in association with nonhistone (tryptophane-con- 
taining) protein, and that there is in condensed chromo- 
somes a type of ribonucleoprotein which increases and 
decreases in the cycle of mitosis and is presumably re- 
lated to the control of genic activity. Similar experi- 
ments using desoxyribonuclease indicated that desoxy- 
ribonucleic acid is in part associated with the histone 
type of protein. These experiments also showed that the 
structural continuity of the chromosome is not destroyed 
by hydrolysis with desoxyribonuclease, ribonuclease, or 
pepsin. However, it is destroyed by hydrolysis with 
either chymotrypsin or trypsin, or by pepsin after re- 
moval of nucleie acids. 


Sexual Behavior as a Function of 
Androgen Concentration 


Frank A. Beach* 
Yale University 


(Introduced by Walter R. Miles) 


It is well known that the reduction or loss of sexual 
capacity which usually follows castration in male animals 
can be prevented by administration of exogenous andro- 
gen. This fact has been established by experiments upon 
birds, reptiles, and mammals. Less systematic observa- 
tions of hypogonadal patients indicate that in some cases 
androgen therapy occasions an increase in the erotic 
responsiveness and potency of human males. In no in- 
stance, however, have the behavioral effects of different 
dosages been carefully examined. This was attempted 
in the present study. Male rats were observed in a series 
of tests with receptive females before and after castra- 
tion. Following the operation testosterone propionate 
was administered by daily injection, different concentra- 
tions being employed for five groups of animals. A con- 
trol group received plain sesame oil and others were 
treated with 1 to 500 yg of hormone every 24 hr. Ap- 
proximately 50 pg per day maintained mating behavior 
at preoperative levels. An equivalent daily dose for a 
175-lb man would be approximately 13 mg of testosterone 


* With the assistance of A. M. Holz-Tucker. 


propionate. In rats receiving smaller amounts of hor. 
mone response to the female occurred less promptly, The 
frequency of intromissions and ejaculations wag reduce 
and the rest periods following orgasm became longey 
These animals showed symptoms usually associated With 
human hypogonadism. Administration of 100 or 509 ue 
of androgen per day produced a rise in the number , 
ejaculations occurring in a time-limited test, increased 
the speed with which mating was begun, and shorteneg 
the post-ejaculatory rest period. 


Inhibition of Plant Growth by Protoanemonin 
and Coumarin and Its Prevention by BAL 


Kenneth V. Thimann and Walter D. Bonner, Jr. 
Harvard University 


It has been suggested in a previous paper that unsaty 
rated lactones exert their growth-inhibiting effects 9 
plants through reaction with a sulfhydryl enzyme. This 
enzyme is evidently a limiting factor in the growth of 
isolated sections of oat coleoptile or pea stem and is 
responsible for growth inhibition by iodoacetate, arsenite 
and organie mercurials. In the present paper it is show 
that coumarin and protoanemonin inhibit both straight 
and curved growth, the protoanemonin being 10 to 3 
times the more active. At subinhibiting concentrations 
the growth is promoted in each ease. The inhibition is 
clearly prevented by the addition of dimereaptopropanol 
BAL, at concentrations below 3.10-4 molal. 

It is concluded that coumarin and protoanemonin do 
inhibit growth by reacting with sulfhydryl enzyme, ani 
that this enzyme is probably the same as that inhibited 
by iodoacetate and arsenite. 


New Evidence on the Origin and 
Evolution of Maize 


Paul C. Mangelsdorf 
Botanical Museum, Harvard University 


Remains of maize isolated from a cultural deposit in 
New Mexico and estimated to represent a span of approx 
mately 3,000 years, beginning several millenia B.C., have 
thrown new light on the problem of the origin and evolu: 
tion of maize. They show that primitive maize was botb 
a pop corn and a pod corn bearing small corncous kernels 
enclosed in glumes. The husks which in modern maiz 
completely surround the ear were present in primitive 
maize but did not yet enclose the ear. There was a pro 
gressive increase in average cob and kernel size during 
the period represented by the remains and a tremendous 
increase in the total range of variation. The aceumula 
tion of variation appears to be one of the most important 
factors involved in the evolution of plants and animals 
under domestication and may prove to have an important 
bearing upon evolutionary processes in nature. 
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jsolation of Pituitary Follicle-Stimulating 
Hormone (FSH)* 


Choh Hao Li, Miriam E. Simpson, 
and Herbert M. Evans 


Institute of Experimental Biology, 


University of Californic 


\ method is herein reported for the isolation of a 
protein from sheep pituitaries which causes follicular 
evelopment only in the ovaries of hypophysectomized 
rats, and which behaves as a single substance in electro- 
phoresis and ultracentrifugation. 


A B 


Fig, 1. 
of two pituitary follicle-stimulating hormone preparations: 
4—in pH 7.0 phosphate buffer of 0.1 ionie strength, and B— 


Electrophoretic patterns of ascending boundaries 


in pH 4.0 acetate buffer of the same ionic strength. The 
current with a potential gradient of about 6 volts per cm 


had run for 180 min in A and for 240 min in B. The pro- 
tein concentration was 1%. 
The following procedures were performed at 2° to 


Ammonium sulfate fractionation: One kg of frozen 
sheep pituitaries is finely ground and extracted with 
Ca(OH), according to the procedure described previ- 
After the removal of the precipitate ob- 
tained by adding saturated (NH,).SO, to half saturation, 
the supernatant was brought to 0.75 saturation by the 
This precipitate was dis- 
solved in water and dialyzed. A slight precipitate that 
formed during dialysis was discarded. The clear reddish 
sipernatant solution was adjusted to pH 6.0 and then 
to pH 4.7. The precipitate formed at either pH was 
removed by centrifugation. The supernatant was brought 
to 0.5 saturated (NH,),.SO, by the slow addition of an 


sequal volume of saturated (NH,),SO, solution at pH 


4.7. The precipitate formed was removed and the super- 
natant again brought to 0.75 saturated (NH,).SO, by 
further addition of saturated. (NH,).SO, solution at the 


‘Aided by grants from the American Cancer Society 
(through the National Research Council, Committee on 


Growth), the U. S. Public Health Service, and the Research 
Board of the University of California, Berkeley, California. 


same pH. The precipitate was dissolved and dialyzed. 
The whole procedure was repeated once more, and the 
final dialyzed solution was frozen and dried in vacuum. 
This product is called ‘‘crude FSH’’ and may be kept 
in a desiccator for further use. 

Ethanol fractionation: The ‘‘ecrude FSH’’ powder was 
next extracted with 0.10 M K.HPO, in 40% ethanol. 
After removal of the residue, the ethanol concentration 
in the supernatant was increased to 80% by adding 
slowly cold 95% ethanol (—5° C). The ethanol precipi- 
tate was dissolved in water and dialyzed. 

Further (NH,).SO, fractionation: The dialyzed solu- 
tion was adjusted to pH 4.7 and centrifuged if precipi- 
tation occurred. A pH 4.7 saturated (NH,).SO, solu- 


i 


Fic. 2. Four schlieren patterns of a saline solution of 
the pituitary follicle-stimulating hormone taken at 1920-sec 
intervals during sedimentation at 165,000 gravity in an 
ultracentrifuge. 


tion was next added until the concentration became 0.55 
saturation. The 0.55 saturated (NH,).SO, precipitate, 
found to be devoid of FSH activity, was removed by 
centrifugation. The supernatant was brought to 0.70 
saturation with more pH 4.7 saturated (NH,).SO, solu- 
tion; the precipitate formed was dissolved in water and 
dialyzed. This 0.55-0.70 saturated (NH,).SO, fraction- 
ation was repeated twice. 

The final 0.55-0.70 saturated (NH,).SO, precipitate 
was examined in a Tiselius electrophoresis apparatus 
using the scanning method of Longsworth and in a Spinco 
As shown in Figs. 1 and 2, the pattern 
obtained. by either method was characteristic for a single 
protein. 

All biological assays were carried out in female rats 
hypophysectomized at 27 days of age. Subcutaneous in- 
jections were begun about 7 days later, and were given 
once daily for 3 days. Autopsy was performed 72 hr 
after the onset of the injections. Histological examina- 
tion of the ovaries showed that a total dose of 0.05 mg 
of the hormone initiated follicular development (increase 
in follicle size beyond that characteristic of controls and 
beginning antrum development). On the other hand, a 
total dose of 2.0 mg of the product administered over a 


ultracentrifuge.’ 


4-day period did not show interstitial-cell-stimulating, 


2 We are indebted to M. Moskowitz for the ultracentrifugal 
data. 
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thyrotropic, adrenocorticotropic, or growth-promoting aec- 
tivities, indicating that at this high level the preparation 


was free of other pituitary hormones. 


Reference 


1. Li, C. H., Evans, H. M., and Simpson, M. E. 
Chem., 1945, 159, 353. 


Preliminary Report on the Circumpolar 
Distribution of Neoechinorhynchus 
rutili (Acanthocephala) in 

Fresh Water Fishes 


Harley J. Van Cleave and James E. Lynch 


Department of Zoology, University of Illinois, and 
Department of Fisheries, University of Washington 


Early attempts on the part of American helmintholo- 
gists to establish the identity of individuals of the acan- 
thocephalan genus Neoechinorhynchus found in fishes of 
the Atlantic coast and species found in Europe have all 
been repudiated. For many years the writers have been 
accumulating evidences on the continuous dispersal of 
Neoechinorhynchus rutili in fresh water and migratory 
fishes throughout the cireumpolar regions of Europe and 
North America. Previously unpublished observations, re- 
sulting from examinations of fishes of the northern states, 
the north Pacific area, Alaska and the aretie regions, fur- 
nish a chain of evidence on which broad geographical 
distribution is established. There is no confirmation of 
the possibility of this species’ extending its distribution 
through the Atlantic fauna. 

The most difficult obstacle encountered in the study has 
been the inadequate morphological description of N. rutili, 
which has been commonly regarded as a distinctively 
European species. Detailed studies have demonstrated 
the identity of specimens from Sweden, Finland, and 
central Europe, and those taken from Wisconsin, Wash- 
ington, Alaska, and various regions in Canada, including 
materials from within the Arctie Cirele of the Canadian 
Northwest Territories. 

This constitutes the first authentic demonstration of 
the occurrence of the same species of an acanthocephalan 
in fresh water fishes of both Europe and North America. 
Inhabitants of brackish water and migratory fishes are 
included in the host list for both continents. There is no 
evidence to indicate that this widely dispersed species has 
developed any tendency toward the establishment of dis- 
tinct varieties or subspecies in the various parts of its 
range or in its adaptation to a highly diversified list of 
definitive hosts. 

A full morphological and taxonomic description of N. 
rutili is possible on the basis of the present study. This, 
together with a full account of the geographical and host. 
distribution, will be presented in a full account of the in- 
vestigation which is to be published elsewhere. 


J. biol. 


A Photographic Technique for the 
Detection of Presumptive 
Biochemical Mutants 


Rosa Meyersburg, Seymour Pomper,! 
and Victor M. Cutter, Jr. 


Osborn Botanical Laboratory, Yale University 


A recent article by Wagner (2) describing the piv, 
graphie recording of Petri plate cultures of microorgy 
isms suggested the possibility of a similar technique 4 
detecting biochemical mutants in colonial microorganisy 
The layer plate detection technique of Lederberg jj 
Tatum (1), as customarily used in this laboratory, y 
volves the laborious hand-marking of individual wild tyy 
colonies to enable the later detection of mutant orguy 
isms. Cells or spores treated to induce mutation , 
plated on a minimal agar medium and the wild ty 
colonies allowed to grow up. These colonies are marke 
by spotting a drop of India ink on the glass surface ¢ 
the plate directly below the colonies. Thereupon a layg 
of agar, containing whatever supplements the investigat 
is interested in, is poured over the agar surface conta 
ing the treated cells. Cells requiring the supplements ay 
thus enabled to grow up. The procedure is conclude 
by picking the unmarked colonies, which develop aft 
the addition of the supplemented media, and testing then 
further to determine their mutant status. In crowde 
plates the individual spotting of colonies is very tim 
consuming and occasional colonies may be overlooked, ¢ 
the indicator spots rubbed off in handling. 

In the photographic method developed here, the treatei 
cells are prepared and plated in the usual way. Whe 
the wild type colonies have grown up, the plate is place 
upon a piece of high speed, high contrast photographit 
printing paper with the emulsion side of the paper 
contact with the underside of the plate. The plate 
momentarily uncovered and exposed to a strong light, ant 
the exposed paper then developed in the usual manner fi 
contact prints. With proper exposure a positive prints 
obtained in which the white colonies stand out against: 
dead black background, since the agar layer with colowe 
acts as a negative. The plate from which the print wa 
made is layered with supplemented media. After an 4 
propriate interval to allow growth of deficient cells th 
plate is superimposed on the print. The new colonit 
which grow up are readily detected by comparison wit 
the colonies already visible on the photograph of th 
original layer, and these putative mutants are picked att 
tested further. Reference lines and markers to perm 
easy orientation of plate and print may be drawn on th 
lower surface of the plate with India ink before photo 
graphing. In practice we find Kodabromide F-4 and fF‘ 
to be very satisfactory papers used in conjunction wit 
the light from an enlarger. The exposure time unde! 
these conditions is less than 1 see, and the entire devel?) 


' Standard Brands, Ine. fellow in microbiology. 


| 

pt 

olt 
cre 
to 
for 

ee 

5 
pe 
iC 
Ve 

h 
Banc 
| 
est 
Knit 
8 wh 
Bsal 
ab 
sel 
eal 
eT 
sal 
) 
(J 
th 
fo 
a 
mi 
to 
th 
at m 
of 
pr 
is 
a gr 
Ale 
in 
si 


Vol. pril 29, 1949, Vol. 109 


SCIENCE 


447 


ment time about 5 min. A number of plates may be 
pxposed and developed simultaneously by using large 
sheets of paper. 

The only necessary precautions are the use of an agar 
Layering medium which does not contain granules of un- 
sigsolved material which might be mistaken for micro- 
olonies, and the selection of Petri plates with un- 
cratched glass bottoms. Ordinary care should be taken 
bo prevent contamination when the plates are uncovered 
for photographing. It is felt that this method possesses 
,dvantages over the uspal marking procedure in saving 
Hime, increasing accuracy, and providing a permanent 
cord of each plate. 


he phot 
nique ty 
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berg ay 
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Sentential and Propositional Generaliza- 
ions of Salivary Conditioning to 
Verbal Stimuli 
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regory Razran 


Department of Psychology, Queens College, 
and The Jobu Simon Guggenheim Memorial Foundation 


While conditioned responses to single words have been 
established by a few investigators, no one, to the writer’s 
knowledge, has studied the ecurse of true conditioning to 
whole sentences, or propositions. In the present study, 
salivary CRs were formed in four adult human subjects 
to three short sentences—‘‘ Poverty is degrading,’’ 
‘Roosevelt will be eleeted,’’ and ‘‘Socialism is desir- 
able’’—and the generalization of the conditioning to 
sentences, with reversed ‘‘subjects’’ and/or ‘‘predi- 
cates’? and/or ‘‘copulas,’’ was mapped The writ- 
er’s technique of salivary conditioning has been previ- 
mously described (2). It consists essentially of measuring 
saliva by weighing increments in dental cotton rolls 
(Johnson and Johnson, No. 3, 0.5/15 in) inserted under 
the subjeets’ tongues for a short period of time, usually 


ry tim 
0ked, 


treated 

Wher 
is placed 
ographie 
paper il 
plate x 
ght, ané 
nner for 


ali forl min. Sinee the cotton-in-the-mouth is by no means 
akteaia a totally inactive stimulus, periods of control salivation 
rint me must be rotated with experimental periods; and, again, 
a ol to prevent evaporation, seale-corrosion, and absorption, 
sells the the rolls are weighed in small cellophane envelopes, and 
ae reweighed in the envelopes immediately after their re- 
eolonies 

ar moval from the subjects’ mouths. Other characteristics 
of the of the technique are: (1) multiple intermittent 1-sec 
iil ool presentations of stimuli-to-be-conditioned, during single 
perm ‘“Wealth is degrading,” “Wealth is uplifting,” “Poverty 
: on theme 'S Uplifting,” “Wealth is not degrading,” “Poverty is not de- 
» hott grading,” “Poverty is not uplifting,” “Wealth is not uplift- 
“Dewey will be elected,” “Dewey will be defeated,” 
and FM “Roosevelt will be defeated,” “Dewey will not be elected,” 
on with “Roosevelt will not be eleeted,” “Roosevelt will not be de- 
: noid feated,” “Dewey will not be defeated”; “Capitalism is de- 
lo Sirabie,” “Capitalism is undesirable,” “Socialism is unde- 
Cre Sirable,” “Capitalism is not desirable,” “Socialism is not 


desir: ble,” “Socialism is not undesirable,” “Capitalism is 
hot undesirable.” 


continuous eatingperiods of 2-4 min, so as to provide 


maximum attention for the stimuli and to make the en- 
tire task more ‘‘molar’’ and meaningful; (2) misin- 
forming the subjects about the nature of the experiment, 
so as to forestall disrupting subjective attitudes; and 
(3) varying the food—small pretzels, tea, sandwiches, 
lollipops and peppermint candy—in the different eating 
periods of the experimental sessions, and scheduling the 


TABLE 1 


GENERALIZATION OF CONDITIONED SALIVATION TO SENTENCES : 
“PoverTY Is DEGRADING,” “ROOSEVELT WILL BE 
ELECTED,” AND “SOCIALISM IS DESIRABLE’’* 


Mean 


Percent 
Generalization Logical of of 
sentencest formula generali- _—per- 
zation cent 
We @ UL; Df; Ca@vud S’CP’O 59;53;63 58 
We x Dg; De x El; Ca x Ds S’;C’°PO 49;50;58 52 
Po x U1; Ro x Df; Sox Ud SC’P’O 44;41;51 45 
We® Dg; De@E]; CaGSDs S’CP@ 38;31;39 36 
Po x Dg; Rox El; Sox Ds © 37;28;34 33 
Ul; Ro@® Df; sSscr’@ 33;36;30 33 
We Ul; Dex Df; Ca x Ud 19;28;27 25 


* Each entry in the third column is a mean of 64 measure- 
ments, 16 for each of the four subjects in the experiment. 

7 Abbreviations and symbols: We=wealth, Ul=uplifting 
De = Dewey, Df = defeated, Ca=capitalism, Ud = undesirable 


Dg = degrading, El = elected, Ds = desirable, Po = poverty, Ro = 
Roosevelt, So = socialism ; @ =is or will be, x=is not or will 
not be; S’=reversed subject, P’ = reversed predicate, C’ = re- 
versed copula; © = proposition affirmed, @= proposition ne- 
gated. 


sessions in the late morning or afternoon, so as to insure 
adequate psychophysiological motivation. 

In this particular experiment, each of the three to-be- 
conditioned sentences was flashed 30 times, in random 
order, on a screen for 2 see—with random intervals of 1 
to 2 see between flashes—during eating periods of 3 min. 
Ten such eating periods, with random rest periods of 
3-14 min between them, constituted an experimental! 
training session; and after the first two training sessions, 
came eight training-testing sessions. Each training-test 
ing session consisted of six 3-min eating periods, during 
which the three sentences were presented, and of six 16- 
min testing periods, during which the amount of condi- 
tioned salivation (1-min experimental minus 1-min contre) 
salivation in mg), to the conditioned and to the general- 
ization sentences, was ascertained. Testing periods alter- 
nated with eating periods, and in each testing period the 
CRs of only one conditioned sentence and of its apper- 
taining generalization sentences were determined, so that 
each sentence—conditioned as well as generalization—was 
tried twice in each experimental training-testing session 
and 16 times in the entire experiment. The four subjects 
were undergraduate college students, and they were di- 
vided into two equal subgroups, the procedures for the 
subgroups differing, however, only in the sequences of 
testing the CRs. 

The results are presented in Table 1. They are given 
in pereent of generalization, that is, the conditioned 
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salivation to the generalization sentences as percent of 
the conditioned salivation to the conditioned sentences 
(the latter ranging from 189 to 531 mg per min). For 
lack of space, the entries in the first column of the table 
are abbreviated, while the first entry in the second column 
under Logical formula means that each of the three gen- 
eralization sentences in the first row of the first column 
was formed from its respective conditioned sentence by 
reversing the ‘‘subject’’ (S’), keeping the ‘‘copula’’ 
(C) unchanged, and reversing the ‘‘predicate’’ (P’) of 
the conditioned sentence, thus affirming (Q) its propo- 
sition; and the fourth entry in the second column means 
that each of the three generalization sentences in the 
fourth row of the first column was formed from its re- 
spective conditioned sentence by reversing the ‘‘subject’’ 
(S’) but keeping unchanged the ‘‘predicate’’ (P) and 
the ‘‘eopula’’ (C) of the conditioned sentence, thus 
negating (@) its proposition. As seen from the table, 
the amount of CR generalization was a function of both 
(a) the general logical equivalence of the propositions in 
the generalization sentences to those in the conditioned 
sentences, and (b) the particular verbal similarity of the 
two types of sentences. The generalization factor of 
propositional equivalence is seen in the greater CR gen- 
eralization to the sentences in the first three rows, affirm- 
ing the propositions of their respective conditioned 
sentences, than to the sentences in rows four, five, and 
six, negating these propositions, even though the sentences 
in the latter rows were sententially twice as similar to the 
conditioned sentences. On the other hand, the signifi- 
eance of the factor of sentential similarity is manifest 
in the differences between CR generalizations to sentences 
that were propositionally equivalent yet sententially dif- 
ferent, such as each of the sentences in the first three 
rows and each of the sentences in rows four, five, and 
six—and it further follows from the fact that the gen- 
eralization to the sentences in the first rows that were 
propositionally equivalent yet sententially different from 
their respective conditioned sentences was not complete, 
but ranged from 41 to 63 percent. The table also ap- 
pears to show that sentential similarity is itself a com- 
plex function, and is more than mere verbal similarity. 
Thus, comparing rows two and three, and four and six, 
we learn that reversing the ‘‘predicate’’ produced a 
greater loss in CR generalization than reversing the ‘‘ sub- 
ject,’’ which fact points to both a grammatical factor of 
syntax and a logical factor of the relative contributions 
of ‘‘concecpts’’ and ‘‘individuals’’ to total propositions. 
Finally, the table gives some indication that changing 
‘*desirable’’ to ‘‘undesirable’’ resulted in less of a loss 
of CR generalization than changing ‘‘degrading’’ to 
‘‘uplifting’’ and ‘‘elected’’ to ‘‘defeated.’’ This ap- 
parently means that even pure verbal similarity between 
sentences must, in its turn, take account of not only the 
number of identical words between the sentences, but also 
the intersentential relatedness of nonidentical and even 
of contradictory words. In a previous study (7), the 
writer found that CR generalizations to single words 
proceeded both along semantie and along phonetic and 


graphic relatednesses—though more along'the forme,, 
the latter—and that finding has since been Corrobory 
by two other investigations in conditioning the ga}, 
skin response (3). It would seem worth while to try 
similarly, the more complex findings of the present a 
with other responses and techniques. And these t, 


niques need not necessarily be those of conditioning J be 
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The Purification of Phenol for Paper 
Partition Chromatography 


O. Janet Draper and Arthur L. Pollard Hor 
Department of Bacteriology, University of Tennessee 


Since the original work of Consden, et al. (1) on pay 
partition chromatography, many workers have sought dij Mi 
gently for a better solvent system than the phenol-wat 
which they used. So far nothing better has been x 
ported even though the phenol-water system is frequent} 
limited in usefulness by the development of extraneo 
colors, which are particularly harmful when the chromat 
gram is run in ammonia atmosphere, as it usually is. 

In this laboratory, the method has been used for som 
time to identify amino acids in bacterial culture filtrate 
The extraneous colors which were almost always presen 
on the developed chromatogram introduced so much w 
certainty that final results could not be presented with 
any confidence. A project was therefore undertaken t 
determine the cause of these colors and the possibilit} 
of eliminating them. This was finally accomplished an 
it is thought that the results may be of interest to other 

The colors are probably caused by the catalytic acti 
of heavy metals on phenol. Consden, et al. (1) believe 
them to be caused by copper in the paper but it has beet 
determined here that the principal source is from impur 
phenol and from the distilled water used to dilute it 
Present practice is to distill all phenol before use. I 
in the form of crystals, it is liquefied with 12% wate 
first. It is put into the distilling flask and 0.1% alum 
num turnings and 0.05% NaHCO, are added. Distille 
tion is carried on at atmospheric pressure until tl 
azeotrope is off and then under about 25 mm from 3 
water pump until approximately 20 ml of the almost 
black residue is left. A 14 mm x70 em Pyrex air-cooled 
tube is used as a condenser. 

Before use the water content is adjusted to 25% usilg 
triple distilled water which is tested for heavy metals 
The water content of the mixture is determined as fo! 
lows: into a 15-ml centrifuge cone put 10 ml of the 
phenol-water solution and 500 mg of NaCl; stopper and 
shake the tube; allow to stand 20 minutes to form the 
phase boundary. This should be at 1.4 ml when the 
water content is 25%. The water content may vary from 
24 to 28% without a detectable difference in Rf valucs 
It should not, however, be at saturation since if a wate! 
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Ormer jyler forms in the chromatographic chamber incorrect This method offers several definite advantages. De- 
TTOborgmmlts Will be obtained. hydration is more complete. A flow of circulating fresh 


ith phenol prepared in this way extraneous colors 
completely eliminated. The amino acid bands are 
rply defined and full advantage of the color range is 
ained. It should be mentioned that the sample should 
, be free from heavy metals, particularly Cu, Zn, Fe 
1 Mn. All chromatograms run in this laboratory are 
against gravity as described by Horne and Pollard 
), An ammonia atmosphere is always used with phenol. 
th these procedures Rf values confirm very exactly 
se obtained by Dent (2). 
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Heretofore the mechanics commonly involved in the 
ocess of dehydration have consisted of manually or 
pchanically transferring tissues through a series of 
hydrating chambers containing the dehydrating agents, 
of leaving the tissues in a single chamber and peri- 
ically changing the surrounding dehydrating fluids. 

A new method is now introduced whereby the tissues 
e continuously and automatically bathed in a con- 
uous flow of anhydrous dehydrating agent. This is 
complished by the use of an extraction apparatus 
upped with a Soxhlet Extractor having an overflow 
ainage rather than the usual siphon type drainage 
ee Fig. 1). The tissues are placed in the modified 
bxhlet Extractor, which is then filled with dehydrating 
id. A funnel placed in the extractor is used to earry 
e condensate to the bottom of the chamber to insure 


> alumi continuous change in fluid throughout the depth of the 
Distiltractor. The flask is filled approximately  three- 
ntil th™urths full of dehydrating agent, and 80-100 g of ¢al- 
from ‘Mum carbide (depending upon the moisture content of 
almottie dehydrating agent and tissues) is also added to in- 
r-coolediire a completely anhydrous condensate. A  thermo- 
atically controlled hot plate with a. variable tempera- 
/ usilgM@re control is used as the source of heat. Thus, as 
metals. fhe dehydrant is refluxed, the condensate (anhydrous 
as fol Mehydrating agent) enters the bottom of the extracting 
of theMhamber, circulates through the tissues, and finally spills 
er audit through the overflow drainage back down into the 
rm the@ask. The apparatus should be operated under a hood, 
en ther else a rubber hose should be attached to the top of the 
y from@ondenser to earry off the fumes. 
yaa ‘This work was supported in part by a National Institutes 


Health grant. 


anhydrous dehydrant completely surrounds the tissues 
at all times. This is an important consideration, since 
incomplete dehydration is a frequent cause of shrinkage 
and hardening of tissues within paraffin blocks after 
they have been cut off and put away. If a gradually 
increasing concentration of the dehydrant is desired, one 
need only fill the extraction chamber with the desired 
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EXTRACTOR 
Tissue Chamber! 


Fic. 1. 


starting concentration of dehydrant at the beginning of 
the procedure. This dehydrant then will be very gradu- 
ally replaced by completely anhydrous dehydrating agent, 
giving the effect of transferring the tissues through a 
finely graded series of reagents. 

It is automatic. A manual transfer of the tissues 
is not necessary, nor is a manual change of dehydrating 
fluid. The tissues may be placed in the apparatus to- 
wards evening and left unattended until the following 
morning, when they will be dehydrated and ready for 
further processing. 

It is inexpensive. Only small amounts of dehydrating 
agent are necessary, since the dehydrant is being con- 
tinually refreshed as the process proceeds. The ap- 
paratus itself is of simple design, and any glass blower 
can make it at a nominal cost simply by altering a regu- 
lar Soxhlet Extractor as indicated. 

Although most of the commonly used dehydrating 
agents are adaptable to this procedure, it is preferable 
to use those having relatively low boiling points, so that 
the tissues may be safeguarded against any heat damage. 
We have had good success with acetone with the above 
method and at present are testing various other reagents, 
particularly those which can be used both for the de- 
hydration and the clearing process, thus extending the 
automaticity of the procedure. 
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Book Reviews 


The chemistry and technology of enzymes. Henry Tauber. 
New York: John Wiley; London: Chapman & Hall, 
1949. Pp. viii+ 550. (Mllustrated.) $7.50. 


This volume is an expansion of the author’s book 
Enzyme technology, published in 1943. The contents 
are divided into two parts: Part I, The Chemistry of 
Enzymes; Part II, The Technology of Enzymes. The 
addition of the fundamental material in Part I has in- 
ereased materially the value of the book, and the inelu- 
sion of a number of the processes developed during the 
war has strengthened Part II. An occasional error such 
as Streptococcus for Staphylococcus aureus, while irritat- 
ing to bacteriologists, in no manner detracts from the 
value of the work. 

MALCOLM H. SOULE 
University of Michigan 


S. S. Wilks. Princeton, 
Pp. xi+ 284. 


Elementary statistical analysis. 
N. J.: Princeton Univ. Press, 1948. 


$2.50. 


This book is intended to be used ab a text in a one- 
semester introductory course in statistics. While a knowl- 
edge of calculus is assumed, it is used only rarely: an ac- 
quaintance with elementary algebra will suffice for the 
reading of all but a few sections of the book, and these 
could be omitted without serious loss. It is clearly and 
lucidly written, and numerous examples are previded in 
the text to illustrate the principles brought out. The aim 
has been to make a few basic concepts entirely clear, 
rather than to cover a wide field. 

The viewpoint is adopted which regards statistical 
analysis as a methodological tool of scientific research, 
rather than the traditional idea, still too common in ele- 
mentary texts, that its main object is merely to give a 


summary description of a set of data. Thus, the ro, , 
probability is emphasized; and much attention jg give 
to the problem of sampling, which is that of making jy 
ferences from a sample concerning the charactoristic, of 
the population from which it was drawn. It is refreshing 
to find that, by the introduction of confidence limits, thd 
author has brought into his treatment of this sub ject , 
definiteness too often lacking in beginning textbooks, 


THomaAS N. E. 


Federal Security Agency 
Public Ilealth Service 


Introduction to physics. (2nd. ed.) 
York-London: MeGraw-Hill, 
(Illustrated.) $4.50. 


This nontechnical book on physies is intended for gy 
dents in the liberal arts, premedical courses, and agri 
culture. It embraces the usual classical subdivisions 
the subject. Three chapters devoted to topics associate 
with modern physics are introduced before the fing 
section on optics. 

The author states in the preface that a knowledge of 
elementary algebra and plane geometry is sufficiey 
mathematical background for an understanding of th 
text. This level is consistently maintained. There ar 
few equations that cannot be understood from the pri. 
ciples elucidated here. 

Some users of the book will want to supplement i 
with additional classroom material. This is particularly 
true of the section on rotational motion, which seem 
to be unnecessarily brief. 

All in all, the book is a good one. It should prow 
an understandable and appropriate text for use ina 
course designed to fill the needs of the student who wants 
a fundamental course in physics to supplement his major 
study. 


Harley Howe, Nog 
1948. Pp. xii + 594) 


WALTER M. NIELSEN 
Duke University 


Chlorophyll. ’’ 


Academy of Medicine on May 19. 
His subject will be ‘‘Heme and 


Norbert Wiener, 


Corneille Heymans, professor 
pharmacology of the University ¢ 
Ghent, Belgium, is visiting profess 
of pharmacology at Emory Unive 


professor Of sity School of Medicine, Georg 


and Notes 


Raymond E. Masters, of the 
Westinghouse Corporation’s 
Pittsburgh medical staff, has been 
appointed medical director of the 
corporation’s recently formed 
Atomic Power Division at Bettis 
Field, near Pittsburgh. 


Sam Granick, of the Rockefeller 
Institute for Medical Research, will 
deliver the eighth Harvey Lecture of 
the current series at the New York 


mathematies, Massachusetts Institute 
of Technology, will speak on ‘‘Cy- 
berneties’’ at the Howard University 
College of Medicine, Washington, 
D. C,, May 12, at 8:30 p.m. The oe- 
casion is the second annual Howard 
University Sigma Xi lecture. 


Visitors to U. S. 


Gésta Elfving, of the University 
of Helsingfors, Sweden, has been ap- 
pointed visiting professor of mathe- 
matical statistics for the academic 
years 1949-51 at Cornell University. 


during the sprmg quarter. 


Robert Broom, South Africa 
paleontologist, recently visited th 
University of California at Berkele) 
where he leetured on the significant 
of man-apes in human ancestry. 


E. Haegglund and H. W. Gietts 
of the Cellulose Industriens Centr 
Laboratorium, Stockholm, Swedel 
will address the Symposium of Wo0i 
Chemistry, Polytechnic Institute ¢ 
Brooklyn, New York, on May 7. 
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The University of Cincinnati has 
nounced the establishment of a 
refreshindme™2¢° fellowship in industrial medi- 
limits, ¢mmee- The grant will be for a two- 
subjee yr period starting July 1, and 
books Iggpds to the degree of doctor of in- 
strial medicine. Candidates in- 
ested in this training opportunity 
.y write to Robert A. Kehoe, Di- 
tor, Institute of Industrial Health, 
iversity of Cincinnati. 


vaking jy 
OFistieg of 


we, Neg 
a1 lleges and Universities 

Two lectures are scheduled at the 
niversity of Vermont in Burling- 
». T. M. Sonneborn of the De- 
rment of Zoology, University of 
diana, will speak May 5 on the 
bysieal basis of cell transformation. 
. June 2, C. D. Rhoads, of the 
emorial Hospital and Sloan-Ket- 
ring Institute for Cancer Research, 
| speak on the use of isotopes in 
neer research ana treatment. 
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vledge of 
sufficiert 
g of th 
“here ar 
the prin 
The Montreal Neurological In- 
itute of McGill University wil! 
id its 14th Hughlings Jackson 
emorial Lecture on May 13. The 
est speaker will be H. Cuthbert 
wett, professor of physiology at 
e School of Medicine, University of 


ement jt 
ticularly 
eh Seems 


prove 
ise in 4 


ho wantmmennsylvania, who will speak on 

is majofmBlood Temperature in Man and 
s Control.’’ 

NIELSEN 


The University of Illinois’ new 
00,000 Aero Medical and Physical 
nvironment Laboratory was ofli- 
ally occupied on April 11. The 
aff consists of A. C. Ivy, director; 
bhn P. Marbarger, research diree- 
tr; Victor Guillemin, Jr., biophysi- 
st; and M. K. Fahnestock, engi- 
bering director. Research studies 
é planned on physical environ- 
ental factors in healthy and dis- 
ised human beings, and further 
udies in aviation medicine. 
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All Harvard University freshmen 
ill take at least one course in 
eneral Edueation, beginning this 
ill, and by 1951 all undergraduate 
udents will be required to take ele- 
entary courses in three fields of 
arning: the humanities, the social 
ences, and the natural sciences. 
ost students will select these three 
urses from the 12 or more elemen- 
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ary courses offered in General Edu- 
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cation. During his four years, each 
student must take at least six courses 
outside the department in which he is 
concentrating. To carry out the new 
program, Philippe Le Corbeiller has 
been appointed professor in General 
Edueation, and John Sawyer, I. Ber- 
nard Cohen, Gerald J. Holton, Daniel 
H. H. Ingalls, and Richard N. Frye 
have been appointed assistant profes. 
sors. 


Summer Programs 


The Institute of Polymer Re- 
search and the Division of Applied 
Physics of the Polytechnic Insti- 
tute of Brooklyn announce the sixth 
annual series of summer laboratory 
courses: Industrial Applications of 
X-Ray Diffraction, to be held June 
6-17 (attendance limited to 20); 
Advanced X-Ray Diffraction, June 
27-July 2 (attendance limited to 
10); Moleeular Weight Determina- 
tion of Polymers, June 27-July 1 
(attendance limited to 12); and 
Polymerization Techniques, July 25- 


29 (attendance limited to 12). In- 


yuiries should be addressed to: Pro- 
fessor I. Fankuchen, Division of 
Applied Physics, Institute of 
Polymer Research, Polytechnie In- 
stitute of Brooklyn, 85 Livingston 
Street, Brooklyn 2, New York. 


The American Oil Chemists’ So- 
ciety and the University of Illinois 
ure sponsoring a course in the pro- 
duction and processing of edible 
fats, at Urbana, Illinois, August 
15-19. Leetures will be held in the 
morning, symposia in the afternoon 
and evening. A preliminary outline 
of the program was published in the 
March Journal of the American Oil 
Chemists’ Society. 


The University of California 
Medical School announces a post- 
graduate course in the medical as- 
pects of nuclear energy, August 29- 
September 3, at the Medical Center, 
San Francisco. Joseph G. Hamil- 
ton, director of the Crocker Labora- 
tory, University of California, will 
be chairman of the course. A de- 
tailed program will be mailed upon 
request addressed to: Stacy R. 
Mettier, Head of Postgraduate In- 
struction, Medical Extension, Uni- 
versity of California Medical Center, 
San Franeiseo 22. 


Meetings and Elections 


The American Society of Me- 
chanical Engineers will hold its 
spring meeting in New London, Con- 
necticut, May 2-4. Papers will be 
presented on nuclear energy, ma- 
terials handling, power, production 
engineering, management, machine 
design, education, metals engineer- 
ing, heat transfer, aviation, fuels, 
textiles, gas turbines, safety, proe- 
ess industries, and underwater craft, 
in a program of 20 technical sessions. 
Rear Admiral Fife, Commander of 
the Submarine Force, U. S. Atlantic 
Fleet, and James M. Todd, ASME 
president, will speak on ‘‘The Road 
to Peace’’ at the Tuesday evening 
banquet at the Mohican Hotel, head- 
quarters for the meeting. 


Emil Artin, of the Department of 
Mathematics, Princeton University, 
is presenting results of his investi- 
gations on the Theory of Braids, as 
a Sigma Xi national lecturer at the 
following institutions: May 5—Cor- 
ning Glass Works, Corning, New 
York; May 6—University of Roches- 
ter, New York; May 11—University 
of Michigan, Ann Arbor; May 13— 
McGill University Montreal; May 17 
—University of Massachusetts, Am- 
herst; May 18—Yale University, 
New Haven, Connecticut. 


A Symposium on Fine Particles 
and Resolution will be held June 
9-11, at the Stevens Hotel, Chicago, 
under the sponsorship of Armour Re- 
search Foundation of the Llinois 
Institute of Technology, and the 
Physics Department of the institute. 
The symposium will be composed of 
four sessions. The session topics and 
chairman are: ‘‘ Light Seattering’’ 
—P. J. Debye, Cornell University ; 
‘* Resolution ’’—C. W. Mason, Cornell 
University; ‘‘Formation and Size 
Distribution of Dispersoids’’—H. F. 
Mark, Brooklyn Polytechnical Insti- 
tute; and ‘‘ Microscopy of Fine Par- 
ticles’’—Robley C. Williams, Uni- 
versity of Michigan. 

A group of experts will present 
formal papers or semiformal remarks 
at each session; Discussion will be 
directed by the session chairman. 
In addition to the regular sessions 
there will be instrument displays 
and a photographie exhibit including 
electron and light micrographs 
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dealing with subjects that are re- 
lated to the symposium topics. 

The general chairmen for the sym- 
posium are W. C. McCrone and C. F. 
Tufts; further information may be 
had by writing them at the Ar- 
mour Research Foundation of Lllinois 
Institute of Technology, 35 West 
33rd Street, Chicago 16. 

Questions for general discussion at 
the sessions will be considered by the 
session chairmen if the questions are 
submitted in writing prior to the day 
the symposium convenes. Such ques- 
tions should be addressed to the at- 
tention of the general chairmen. 
Persons wishing to participate in the 
photographie exhibit should submit 
their material before June 6. Prints 
should be sent to the attention of the 
general chairmen. 

The symposium is an outgrowth of 
the highly successful Symposium on 
Electron and Light Microscopy 
(Science, June 4, 1948) which was 
held in Chicago last year and at- 
tended by more than 250 scientists. 


The Pacific Division of the 
AAAS will hold its 30th annual 
meeting at the University of British 
Columbia, Vancouver, June 13-18. 
Registration will open Monday morn- 
ing at 9:00. The first general ses- 
sion, to be held Monday afternoon, 
will be the divisional symposium on 
‘* Anthropology and Its Applications 
to Society.’’ On Tuesday morning 
there will be a symposium, sponsored 
by the Pacific Science Board of the 
U. S. National Research Council on 
‘*Research Plans for the Pacific 
Area, with Special Reference to the 
Seventh Pacifie Science Congress.’’ 
L. S. Cressman, president of the 
‘Pacific Division, will speak on 
‘*Early Man in the Pacific North- 
west’’ Tuesday evening. Nineteen 
associated or affiliated societies will 
participate in the meeting. G. M. 
Shrum is chairman of the Committee 
on Registration and Information. 
Inquiries may be addressed to him at 
tne University of British Columbia, 
Department of Physics, Vancouver, 
B. C. 


The United Nations Scientific 
Conference on the Conservation 
and Utilization of Resources will 
open its three-week session at Lake 
Success, New York, on August 17. 
This will be the United Nations’ 
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first step toward mobilizing science 
for the purpose of raising the world’s 
standard of living. The UNSCCUR 
has asked 650 scientists to prepare 
papers on ‘subjects ranging from 
projects for producing synthetic fuels 
to harnessing the wind for electric 
power. 


The Roscoe B. Jackson Memo- 
rial Laboratory will commemorate 
its 20th anniversary this year. The 
theme of the commemoration will be 
‘*Twenty Years of Research at the 
Jackson Laboratory,’’ and a series 
of papers will be given during the 
summer session in honor of C. C. 
Little, founder, and director since 
1929. There will be a reunion of 
friends of the laboratory, students, 
summer investigators, and staff mem- 
bers August 18th to 21st. Since some 
records were lost in the fire of 1947, 
all persons who do not receive invi- 
tations and who wish to attend are 
asked to write to the Chairman, Jack- 
son Laboratory 20th Commemoration, 
P. O. Box 78, Bar Harbor, Maine. 


The Brazilian Society for the Ad- 
vancement of Science (SBPC) has 
been established with headquarters in 
Sao Paulo and will publish Ciéncia e 
Cultura as its official periodical. The 
first annual meeting is planned for 
next October at Campinas, Sao Paulo. 
Correspondence should be addressed 
to the Sociedade Brasileira para o 
Progresso da Ciéncia, C. P. 2926, Sao 
Paulo, Brasil. 


The American Committee for 
the Seventh International Congress 
for Cell Biology held a meeting at 
Philadelphia on April 13 to consider 
plans for the Congress which is to be 
held at Yale University September 
4-8, 1950. The honorary chairman 
of the committee is R. G. Harrison 
of the Osborn Zoological Laboratory 
at Yale; the president of the con- 
gress is J. Runnstrom, of Sweden. 
A fund of $50,000 is planned, for use 
largely in bringing distinguished 
scientists to the U. 8S. to participate 
in the congress. 


Deaths 


Charles Taylor Vorhies, 69, head 
of the Department of Entomology 
and Economie Zoology, University of 
Arizona, died suddenly March 10 in 
Washington, D. C. while attending 
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meetings of the Nationa! Wilatig 
Federation. 


Willard H. Dow, 52, chemica),, 
gineer and president of the 
Chemical Company, died March 3) i 
a plane crash at London, Ontari, 


Sir Hugh S. Gladstone, 71, 9, 
thologist and author of Many bop} 
on bird life, died April 5 in hop, 
hill, Seotland. 


Sydney Ball, 71, mining geoloyiy 
and consulting mineralogist to », 
U. S. Bureau of Mines, died in \., 
York City on April 8. In 1907 \, 
Ball headed an_ expedition thy 
opened up one of the world’s largi 
diamond mines in the Belgian Cong 


Eugene H. Pool, 74, consultig 
surgeon and former professor of ¢|iy 
ical surgery at the Cornell Universi 
Medical College, died April 9. |) 
Pool had also served as president \' 
the New York Academy of Medici 
and the American College of Phys 
cians and Surgeons. 


The Economic Cooperation Ai. 
ministration has financed the pu 
chase of $9,000,000 worth of stre 
tomycin by Marshall Plan countrie 
It is also financing the acquisition 0’ 
American equipment worth $500,(i 
for reconstructing two streptomycin 
producing plants in France. 


Life insurance companies of the 
United States and Canada will cov 
tribute $680,000 during the comin 
year for research in heart diseas 
Of this amount, $585,300 has bea 
awarded as grants-in-aid to 35 wu 
versities and research centers. lt 
remaining $94,700 was allocated fe 
27 research fellowships in the field 0 
heart disease. 


Make Plans for— 


Symposium on Luminescentt, 
sponsored by the Electronics Divi 
sion, Electrochemical Society, Ma 
5-7, Philadelphia, Pennsylvania. 


Mathematical Association 
America, annual meeting of tht 
Indiana Section, May 7, Universit! 
of Norte Dame, South Bend. 

Indiana Academy of Science, *” 


nual meeting, May 13-14, Cliff 
Falls State Park, Madison. 
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